Shotgun proteomics reveals possible mechanisms for cognitive impairment in Mucopolysaccharidosis I mice.
Mucopolysaccharidosis type I (MPS I) is due to deficient alpha-L-iduronidase (IDUA) which leads to storage of undegraded glycosaminoglycans (GAG). The severe form of the disease is characterized by mental retardation of unknown etiology. Trying to unveil the mechanisms that lead to cognitive impairment in MPS I, we studied alterations in the proteome from MPS I mouse hippocampus. Eight-month old mice presented increased LAMP-1 expression, GAG storage in neurons and glial cells, and impaired aversive and non-aversive memory. Shotgun proteomics was performed and 297 proteins were identified. Of those, 32 were differentially expressed. We found elevation in proteins such as cathepsins B and D; however their increase did not lead to cell death in MPS I brains. Glial fibrillary acid protein (GFAP) was markedly elevated, and immunohistochemistry confirmed a neuroinflammatory process that could be responsible for neuronal dysfunction. We didn't observe any differences in ubiquitin expression, as well as in other proteins related to protein folding, suggesting that the ubiquitin system is working properly. Finally, we observed alterations in several proteins involved in synaptic plasticity, including overexpression of post synaptic density-95 (PSD95) and reduction of microtubule-associated proteins 1A and 1B. These results together suggest that the cognitive impairment in MPS I mice is not due to massive cell death, but rather to neuronal dysfunction caused by multiple processes, including neuroinflammation and alterations in synaptic plasticity.